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THE ANATOMY OF ROOTS
General regions. The general internal structure of stems and
roots is very similar. In both cases there is a central stele which is
surrounded by a cortex (Figs. 225, 226). In stems this" is in turn
surrounded by an epidermis. Some authorities maintain that in
roots there is no true epidermis, but that this structure is repre-
sented morphologically in the formation of the primary rootcap.
Others, however, contend that the outermost layer of the root is
morphologically an epidermis, but that it is not such physiologi-
cally, as it is an absorbing and not a protective structure. These
theoretical considerations need not concern us here; for the sake
of simplicity we may regard the outermost layer of the root as an
epidermis.
Epidermis. The epidermis of a root is, as we have seen, very
different in structure and function from that of stems and leaves,
but agrees with that of the latter in being a single layer of cells.
Roots that grow underground are not exposed to high rates of
evaporation, and so they do not need to have cutinized walls to
protect them from transpiration. Moreover, if their walls were
cutinized or thickened, this would interfere with the absorption of
water. The walls are thin, soft cellulose membranes. The prin-
cipal peculiarity of these cells consists in the presence of the long
root hairs, the structure and function of which have already been
discussed.
Stele. The general structure of monocotyledonous and dicoty-
ledonous roots is very similar (Figs. 226, 227). This applies to
the arrangement of vascular bundles as well as to other features,
and is strikingly in contrast with the great difference in arrange-
ment of bundles in monocotyledonous and dicotyledonous stems.
The stele of roots is usually much smaller in comparison with
the cortex than is the case with stems (Figs. 226, 227). This is due
to the greater centralization of the thick-walled elements hi roots
than in stems, which is connected with the fact, as previously ex-
plained, that the stress which roots have to withstand is largely
longitudinal tension.
The center of the stele may be occupied by thin-wall pith cells,
by thick-walled sclerenchymatous cells, or by one or more xylem